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(71) Vc, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brttbh Company, 
of 131—133 Holland Park Avenue, London 
Wll 4UT (fotmotv el 4-4 Wood Street, 
London EC2V 7JY) > do hereby decla re the 
inventSoo, for which wc pray that a Patest 
may be granted u% tod the method by which 
k b to be performed, to be partfculariv des- 
cribed in and by the following statement:--* 
This invention rckbs to the ■^■■^■g of 
strocnircs to tubular octal piles u&dcrwtxer. 
It is the conventional practice where, for 
a base b id be fastened to the sea- 


bed by pfles far tbe hue to inc orpo rate fadi- 
Tidusi tubes wfaidi endrcfte the pets of the 
piles projecting above the sesvhed, and the 
tubes ate then secured to the pOes by any 
one of several methods including wetting or 
grouting, or driving a pin diametrically 
through each pile and the surrounding tube* 
All of these methods are however extremely 
exp e n s i ve by reason of die need to ship out 
divers and the required special apparatus for 
underwater work and the lengthy work neces- 
sary on site* 

According to die present invention there 
is provided a method of seenrittg to tubular 
metal piles a structure incorporating a plurality 
of tubes through which die respective pfles 
which method comprises locally do 
ach pile outwardly hxto tightly 
or welded cngggcmcBt with the en- 
tube by detonation of 



c ha lay within AepHa. 

It will be understood that 
required of the dives in an 


only 


described in 


wardiy deformed aa by swaging so that the 
explosion deforms principally the pfle, ex- 
panding it locally into swaged or 
engagement with the tube. 

The invention will now be 
mote detail with reference by way of 
oi the accompanying dia^suunatJc drawings 
in which: 

Figures i and 2 are diagrammatic sectional 
views iOustratmg respectbdy the shapes of 
the tube and pfle, in one method according 
to the Invention, respecti vel y before and after 
the detonation of the explo s i ve charge* 

Referring first to Figure 1* the reference 
numeral 10 tmikisrs a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tnholtr steel piles 
driven Into the sea-bed 11* One audi pfle is 
shown at 12. 

The s t r uc tu re 10 incorporates a number of 
vertical pSe guide tubes 13 and operates, 
during ha f»*«»*it*ttnn t as a template for locat- 
ing the piles in their correct positions whilst 
they are being driven. To assist in guiding 
the leading ends of the piles Into the tubes, 
the upper ends of the tubes are befled out- 
wertL Each pile is thus lowered through the 
uw t tspondin g tube 13 and hammere d into 
the sea-bed. When die pile baa been driven 
in, its upper end is left projecting fust above 
the top edge of the tube 13, the pfle being 
cut off at this Icrel if necessary. Each of the 
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invention b to ensure is lowered 


80 


and tofitirdi Tbe rentnred shape and size of 
the explosive charge are all 
b ef ore hand* 

The pile and tube may mrtJafiy bom be 
cylindrical at the location of tbe i ntended 
explosion, so that the explosion deforms both 
the pile and the tube outward locally, or 
alternatively the tube may initially be out- 



or 
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14 and CD 

the structure to the piles a shaped 
barge 15 suspended on a fine 16 
into tbe pfle to a position level 
14 of the tube, is iocs ted in that 
and is then detonated. The explosion 85 
the pile locally outwards into swaged 
cd engagement with the portion 14 
tube, so that the s t r uct u re is located 
upward or downward movement rda* 
the pfle. 90 


pfle. 
shape and 


size of the charge 
to materials used, 


the 
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depth and density of the water, whether a 
swaged interference fit or a welded interface 
fit it requred between the pQe and the guide 
tube, a&d other relevant factors. 

If desired, the initial swaging of the guide 
tubes may be ojwTnyd, and in that cue the 
tube If made from a metal having a *Mffr*f*fl t 
degree of maPeahiBry to enable it to be de- 
formed dutward, without fiauuxiug, by the 
explosion? ao that again a swaged In ter fer e nc e 
fit or welded interfile fit is obtained between 
the tube and pflfc 

WHAT WE CLAIM IS:— 

1* A m e thod of sruiihig to hiNilar metal 
piles a structure in corpor ati ng a plurality of 
tubes through which the respective pflaa pro- 

iug each pile outwardly Into Ugluly swaged or 


wetoea 
by 


of an 


with the encircling tube 


the ptk. 

2. A method as claimed in daim 1, wherein 
each tube is initially of locally increased dia- 
meter at the location of the explosive charge. 

3. A method of securing to tubular metal 
pOes a structure incorporating a plurality of 


tribes through which the respective pOes pro- 
ject, which method is sdbstsntiaOy as herein- 
before described with reference to and aa 
illustrated in the Sflootttpagyrng drawings* 
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